An unusual triosephosphate isomerase from the early divergent eukaryote Giardia lamblia.
Recombinant triosephosphate isomerase from the parasite Giardia lamblia (GlTIM) was characterized and immunolocalized. The enzyme is distributed uniformly throughout the cytoplasm. Size exclusion chromatography of the purified enzyme showed two peaks with molecular weights of 108 and 55 kDa. Under reducing conditions, only the 55-kDa protein was detected. In denaturing gel electrophoresis without dithiothreitol, the enzyme showed two bands with molecular weights of 28 and 50 kDa; with dithiotretitol, only the 28-kDa protein was observed. These data indicate that GlTIM may exist as a tetramer or a dimer and that, in the former, the two dimers are covalently linked by disulfide bonds. The kinetics of the dimer were similar to those of other TIMs. The tetramer exhibited half of the kcat of the dimer without changes in the Km. Studies on the thermal stability and the apparent association constants between monomers showed that the tetramer was slightly more stable than the dimer. This finding suggests the oligomerization is not related to enzyme thermostability as in Thermotoga maritima. Instead, it could be that oligomerization is related to the regulation of catalytic activity in different states of the life cycle of this mesophilic parasite.